The aerospace industry has traditionally given top priority to quality. National security -indeed, people's lives -depend on the quality of a product's design, construction and service. As successful as the industry has been, it's still not enough.
and, as of now, P&W has trained more than 5,000 employees, including executives and managers. The first phase involved awareness and the creation of a disciplined structure of teams representing all areas of company business. About 100 teams are now in place managing all phases of quality improvement activities.
The results, to date, have been excellent. For instance, P&W's product scrap and rework has been reduced by more than 50 percent, and, on its product flow lines, P&W has removed a significant amount of waste by reducing hardware travel time from six miles on the factory floor to a quartermile. The company is currently working several major processes with equally productive results. Processing time for Class I1 Engineering Changes has been reduced from 180 days to 30 days and the rejection rate for engineering drawings has been improved by 50 percent.
P&W made a good start at putting the necessary strategies together for a quality culture and continues to make improvements in product scrap and rework as it intensifies the work on processes. It is also expanding efforts in process control and emphasizing customer and supplier teams to ensure continuous improvement.
Pratt & Whitney believes its Quality Plus strategies are fully compatible and supportive of total quality management (TOM).
+

BACKGROUND
In 1983 the President of the Company chartered a Vice President to begin researching different methodologies to improve productivity on a long range basis. They realized we must have something better than the typical productivity programs of the times in order to sustain ourselves through the 1980's and into the 1990's. This research took about a year and a half. A senior management task force was formed to review the data and report to our president. In 1985, the senior management of P&W agreed to launch our quality process. In addition to that, there were already steps beiig taken to make major changes in the manufacturing area. We knew we had to reduce the amount of scrap and rework that was being generated. We were producing a quality product but it was costing a ton of money. We knew we had to distinguish our product differently; we had to produce a quality product for less and the competition was getting tougher.
QUALITY -"GOOD ENOUGH" ISN'T GOOD ENOUGH TODAY
Competitive environment emphasizes quality
NEAR-TERM STRATEGIES
We began to implement changes in major areas that we believed would have a long-term effect in the manufacturing area and would, in fact, in the short-term, begin to improve our scrap rework and repair and also reduce the inventory we had built up as a result of scrap. Some of the changes altered our concept of who managed the manufacturing business: The unit manager concept; Coming up with charter parts, that is, families of parts for particular manufacturing business units; A new concept called flow lines; Operating certification; and putting in place a Senior Management review council called the Product Integrity Council. I'll discuss some of these and show some of the measurements that have been put in place to illustrate the results that have been achieved over the last three years.
QUALITY -NEAR-TERM STRATEGY
Local responsibility and accountability I = ,I I, 0 PE RAT0 R CE RTI FlCATlO N with increased yields BUSINESS UNIT ORGANIZATION manufacturing parts, set up small business unit managers, and gave them the responsibility and the resources. We made them responsible for all of the processes in a particular group of parts and also made them responsible for product quality. They took on the analysis of the shop load and capacity, and we gave them the engineering and material resources to handle the job. In addition to that, each was made the Manufacturing Corrective Action Board leader for his or her unit. Previous to this, the Quality Assurance people used to chair the Corrective Action Board in Manufacturing. Now, the business unit manager is responsible for that Corrective Action Board. In essence, they have to sit in review of some of their own mistakes and answer to the higher level for the specific corrective action to be put in place.
We changed the concept of who was responsible for
BUSINESS UNIT ORGANIZATION
Unit Manager
In an effort to change basic ways of doing business, we set up an operator certification program. The job descriptions have been changed to allow operators to inspect their own work. We certify them after training and some experience. To obtain this certification means a great deal in personal satisfaction and pride. The added benefits received in this area have been outstanding.
FLOW LINES
Along with the business unit manager concept, each one of these now small business units have dedicated people, equipment, and chartered parts or families of parts that have either the same end item parts or similar details in assemblies. The unit manager is now designated responsible for those chartered parts. Along with this, we put in a new concept that many of the airframers have used for a long time called "Flow Lines." For example ... if you took a disk that we used to manufacture in Southington in the old way, it used to travel 6 1/2 miles through the shop. Today on a flow line a disk travels 1/4 of a mile. All of these people now form a team on the flow line. They know each other, they have their breaks together, and when they get an engineering change that affects the line, they all meet and discuss the flow line capability, how they are going to accomplish it, what kind of tooling is required. We now have eight flow lines active today and have been 100% on schedule with those parts. We have reduced the cost of quality inspection by 80% and reduced our scrap from 11% to 2% on all of these flow lines. We are convinced now that this is one major area that we are going to continue to go forward in and we are planning several more flow lines throughout various business units.
The overall scrap and rework for military products has been reduced by more than 50 percent and will be reduced further by year end. PROCESS CONTROL for improved quality. We started process control training and development. The tools are now developed and we have some pilot projects started. In three to five years we plan to have process control implemented throughout our manufacturing business units. We call it Point of Origin Process Control. We plan to first define our process Capabilities then control to those capabilities.
Last year we made another major commitment in the journey QUALITY PLUS I'm going to shift gears with you now. We knew we had to begin to bring down the cost of our scrap and rework in manufacturing and we couldn't wait for a long-term process of changing the basic attitude and culture. We had to attack it in very specific actions as I've just mentioned. In addition to those near-term strategies, we launched what we call Quality Plus, because we believed, in the long run, it was going to t a k e all of the people having an attitude change relative to quality.
Not just the managers, but everyone. We instituted this longrange strategy in order to change the basic culture.
QI
QUALITY -LONG-TERM STRATEGY
Our Quality Plus process is a structured, disciplined approach using all of the quality fundamentals you hear from various experts. If you are committed to these fundamentals, change will come with patience and persistence. 
ALL LEVELS INVOLVED
Our Q+ process requires all levels within the organization to be involved. This participation can be seen in a number of our teams or Steering Committee. organization and these teams represent a population of about 300-500 in the functional areas. A team is made up of [10] [11] [12] people from that particular area. These Quality Plus teams don't solve any problems, but they put in systems and a structure that identifies problems and put in place the mechanism to solve the problems. What they do is manage problem solving teams. The Q+ team is nothing more than a management team to help manage teams to solve problems. In addition to the Problem Solving Teams, we have been forming a new kind of a team called a Critical Process Team, which is part of the structure of Quality Plus. We found that in order to really sustain this you have to do more than training. You have to put in some kind of a structure internally which is made up of these teams and a steering committee that is put in place to review it.
Quality Plus teams are teams that are put in each ALL LEVELS INVOLVED \ SUCCESSES business, managing quality improvement. We have had successes in time saved, money saved, and attitudes improved. An engineering change process team has saved considerable time; 150 days reduced to less than 30 days on Class I1 changes. We are saving about $500,000 year on turbine testing. Our employees are beginning to feel good about the process. They recently improved the way we greet our customers and contributed a large bronze Eagle to the Company, recognizing our 30th year anniversary at the Florida facility.
We now have approximately 100 Q+ teams across the entire
SUCCESSES *Time saved Employee attitudes
CONTINUAL IMPROVEMENT I've tried to give you some example of the near-term strategies that we had when we first started and some of the long-term initiatives. We've done this in what we call the first phase of our Quality Plus process and we now call that phase "Awareness." We were not that smart when we first started; we didn't realize the intensity and strength of this process. We are now in what I call a "transition mode" and are moving into what we would call our next phase. Our next phase is focused on "process improvement." After the first two years in the Quality Plus process, we looked back over our shoulder and determined that we had made some major errors in installing the process across the company and the biggest one of all was we didn't have a structured hole for managers and supervisors; so we created a design team that went back and looked at the way we do our business and came to the conclusion that managers and supervisors, in order to participate in this type of a structure, have to have something that they own and that turns out to be, in our particular business, processes and systems. Middle management generally owns and maintains processes and systems.
CONTINUAL IMPROVEMENT Phases of Q+
Awareness
\ Transition
Management lead
FOCUS ON BUSINESS IMPROVEMENT educate our organizational leaders or our major department heads and their direct reports. We try to give them an orientation in training as to what a process is and which processes they own and we emphasize the ownership of the processes at the middle level.
The way we are going about our next phase is to train and
FOCUS ON BUSINESS IMPROVEMENT
Organization leader and supervisor are responsible 
PROCESS OWNERS
Here is an example of some processes we have. Through education and training it took approximately three months of various meetings and so forth, before the owners in this particular department came to the realization that they owned the processes. Most of these were research engineers that believed only manufacturing owned processes. We are about half way in our training of managers and
CUSTOMER AND SUPPLIER TEAMS
When we have established clear ownership of processes and understand how to improve them, we see our next task as joining with our customers and suppliers to make sure we are satisfying our customers and improving the quality of products and services from our suppliers.
TQM AND Q+ PHILOSOPHY Our number one customer, The U.S. Department of Defense, has initiated a process called Total Quality Management. This is a process that focuses on the same strategies as Quality Plus. We believe our Quality Plus process fits very well with the TQM process and look forward to working with the Department of Defense on this important initiative.
TQM AND Q+ PHILOSOPHY
THE JOURNEY NEVER ENDS
We believe this process never ends. If you are truly managing in a quality way, you are listening and adapting to changes continuously. To achieve true customer satisfaction, continuous improvement is required in all areas of the business. 
THE JOURNEY N N E R ENDS
